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URTHER studies by Doctor Watson 
on Kalmerid catgut strikingly demon- 
strate the superiority of potassium 
mercuric iodid (Kalmerid) over iodin 
as animpregnating substance for surgical 
sutures. : 

KALMERID catgut possesses, in addition 
to superior physical characteristics, a 
decidedly greater inhibiting power on 
the growth of bacteria; and, unlike all 
so-called antiseptic sutures, has not only 


a bacteriostatic but a truly germicidal 
action in the tissues. 
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AN IMPROVED SUBSTITUTE FOR 
IODIZED CATGUT SUTURES 


Il. Bacrerrorocicat Tests 
By CASSIUS H. WATSON, B.S., M.D., Brooxiryn 


N a previous communication (r), the author 
reported certain experiments which demon- 
strated that a double salt of iodine—potas- 

sium mercuric iodide—possessed marked ad- 

~ vantages over iodine for the impregnation of 
catgut sutures. Briefly, the results were as 
follows: 

1. Potassium mercuric iodide in watery and 
aicoholic solutions possesses more than ten times 
the germicidal efficiency of iodine. 

2. Sutures impregnated with this double salt 
have a tensile strength 6.5 per cent greater than 
plain sutures, and 16.5 per cent greater than 
iodized sutures. 

3. Sutures impregnated with the double salt, 
when sealed in tubes containing a suitable storing 
medium, show no deterioration when the tubes 
are subjected to boiling water. 

The substitution of potassium mercuric iodide 
for iodine seemed to constitute such a distinct 
improvement in the preparation of antiseptic 
sutures that it was deemed desirable to develop 
a method for thus impregnating suture materials, 
and then to subject such products to exhaustive 
bacteriological tests. The experiments reported 
below were planned to determine — 

1. The efficacy of the procedure in producing 
sterile sutures, and 

2. The degree of antiseptic or germicidal 
powers imparted to such sutures by their impreg- 
nation with potassium mercuric iodide. 
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Fig. 1. Catgut sutures impregnated with potassium 
mercuric iodide imbedded in agar infected with staphy- 
ococcus pyogenes aureus. Five-sixths natural size. 


To this end, therefore, raw, dehydrated catgut 
sutures were treated with an alcoholic solution 
of this salt, placed in tubes with various storing 
fluids, and the tubes sealed. Heat sterilization 
was omitted in order to make the conditions of 
the test more exacting. All tests were controlled 
with samples of plain, chromic, and iodized 
catgut from several reliable manufacturers. 


I. SUTURES TESTED 


1A, Plain catgut No. 3, impregnated with potassium 
mercuric iodide. Batch rz. 

1B. Plain catgut No. 3, impregnated with potassium 
mercuric iodide. Batch 2. 

2A. 20-day chromic No. 3, impregnated with potassi- 
um mercuric iodide. Batch r. 

2B. 20-day chromic No. 3, impregnated with potassi- 
um mercuric iodide. Batch 2. 
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Fig. 2. Todized catgut sutures imbedded in the same 
medium. Five-sixths of natural size. 


3. Iodized catgut No. 3. Manufacturer A. 
4. Iodized catgut No. 3, cold process. Manufacturer 


A. 
5. 30-day chromic catgut No. 1. Iodized. Manu- 


facturer B. 

6. 20-day chromic catgut No. 2, Iodized. Manu- 
facturer B. 

7. 20-day chromic catgut No. 2. Iodized. Manu- 
facturer B. 


8. Iodized catgut No. 

9. Iodized catgut No. 
io. Iodized catgut No. 
11. Iodized catgut No. 
12. Iodized catgut No. 
13. Iodized catgut No. 
14. Iodized catgut No. 
15. lodized catgut No. 
16. Iodized catgut No. 
17. Iodized catgut No. 
18. Todized catgut No. 


Manufacturer C. 
Manufacturer D. 
Manufacturer E. 
Manufacturer F. 
Manufacturer G. 
Manufacturer H. 
Manufacturer I. 

Manufacturer J. 

Manufacturer K. 
Manufacturer L. 
Manufacturer M. 
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II. STERILITY TESTS 


Experiment 1. Technique. The tubes containing the 
sutures were immersed for one hour in warm_bichloride 
of mercury solution (1:200), drained free from the solution, 
broken, the suture removed with sterile forceps, washed 
quickly and thoroughly in 100 ccm. sterile water, the 
adherent water roughly removed by draining the suture 
against the inner surface of the container, and then im- 
mediately placed in tubes containing 75 ccm. of nutrient 
broth. Duplicates were planted in similar tubes of broth 
covered with a thick layer of sterile liquid paraffin to 
insure anaerobic conditions. All tubes were incubated for 
seven days at 37.5°C. At theend of that time, if no visible 
growth had appeared, as a further control, agar slants 
were inoculated with portions of the broth in which the 
suture had been incubated. Twelve tubes each of lots 
zr and 2 were tested. 

Result. All tubes showed absence of growth, and sub- 
inoculation of the broth on agar proved their sterility. 

Experiment 2. Sutures of both plain and chromic 
catgut impregnated with potassium mercuric iodide were 
not tubed, but instead were preserved in paper envelopes. 
They were subjected to no heat sterilization, and, further, 
no precautions were taken in handling them to prevent 
bacterial contamination. Twelve sutures were tested 
as in Experiment 1. 

Result, All remained sterile. 

Experiment 3. In order to determine whether the 
absence of growth in the broth in Experiments 1 and 2 
was due to the actual sterility of the sutures or to the 
inhibiting action of the impregnating substances on 
bacteria already in the gut, the strands from ten of each 
of the incubated broth tubes of sutures 1 and 2 were re- 
moved under aseptic precautions, washed again in water, 
and planted in fresh tubes containing 75 ccm. of broth. 

Result. Inno case was there growth. 


The outcome of Experiments 1, 2 and 3 would 
seem to attest the efficiency of the method for 
insuring the complete sterilization of the suture 
materials. 


Tl. COMPARATIVE BACTERIOSTATIC EFFICACY 
OF SUTURES IMPREGNATED WITH IODINE 
AND WITH POTASSIUM MERCURIC IODIDE. 

Experiment 4. Twelve tubes from lots 1A and B and 
2A and B and four tubes each of all the other lots were 
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first tested for sterility by the method described above. 
After seven days incubation all were found to be sterile. 

To each tube was then added 0.1 ccm. of a 24-hour 
broth culture of a virulent and actively growing strain of 
staphylococcus pyogenes aureus. Table I shows the re- 
sult after a further incubation of seven days. 


TABLE I, 
aang ae: % TUBES * 
Lot ; 

ri 2 5§|6]7)] 8] 9] 10] rr] 12 

| eee 
0/0/0/0/0/0/0/0 
0|}0/0}0;0/0/0/0 
0/0/0\/0/0;0/0/0 
0/)/0/0/0/0;0/0/0 


RQMQNAANHAAOHHAANNCOCON | w& 
DONAANANAQACHHH2AADOCOCOO | + 


MQAAQAQAQAVAMNAAARAAHROCOCOO 
AANQAABARVAAAARAAHACSCSCO 


O, Nogrowth. G, Growth. 


Experiment 5. To test further the inhibiting action 
exhibited by all the sutures of lots rA and B and 2A and 
B and of two sutures of lot 9 and one suture of lot 18 the 
broth tubes containing these particular sutures were then 
inoculated with a 5 mm. loopful of a 48-hour pellicle of a 
pure culture of bacillus subtilis. The result may be thus 
tabulated. 

In none of the tubes containing sutures tA and B and 
2A and B was there growth, while only one tube of lot 9 
showed freedom from infection. The inhibiting power of 
the sutures impregnated with potassium mercuric iodide 
was marked. 

Experiment 6. In order to determine whether the 
inhibition of growth in the tubes containing sutures 1, 2. 
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TABLE IL 
TUBES 
Lot 
ee les) a al® (E 12 
0|/0;0;0/0 oO 
0/0/0/0/0 oO 
0|/0;0|;0;0 me) 
0|/0;0;0|}0 oO 


and 9 was due to an antiseptic or a germicidal action, the 
following test was made: 

From six tubes each of lots xA and B and 2A and B, 
which had been inoculated with staphylococcus, from 
six tubes each of lots rA and B and 2A and B inoculated 
with bacillus subtilis, and from one tube of lot 9, all of 
which had shown no growth on incubation (Experiments 
4 and 5),0.1, 0.5, and r.0 ccm. of the broth was pipetted 
in 75 ccm. of fresh broth. The purpose was to dilute the 
possible content of impregnating substance dissolved from 
the suture in the first broth tube and by this dilution to do 
away with any purely inhibiting action. If growth 
occurred, it would then show that the suture possessed 
merely antiseptic properties; while, if no growth occurred, 
it would indicate that the catgut contained a sufficient 
amount of the impregnating substance not only to inhibit 
but actually to kill the organisms. The result is shown 
in Table ITI. 


TABLE II 
: TUBES a 
Toe Staphylococcus B. Subtilis 
rI/2/3/4/]5|6|]7]8] 09/20/11] 212 
0/0/0/0/0)/0/0/0/0]0 0 
0/0/0/0/0/0/0/0|/0/O0/O 
0/0/0/0}0/0;0/0/0/0/0 
0};0/0/0/0/0/0/0/O0}0/;0 


_ Experiment 7. Sutures of lots 1, 2, and 12 were washed 
in sterile water, placed in deep petri dishes, then covered 
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with fluid agar which had been inoculated with staphy- 
lococcus aureus, and the plates incubated. 


It was felt that such an experiment would, 
in the first place, approximate im vitro the con- 
ditions existing about a suture planted in human 
tissues; further, it would demonstrate to what 
degree impregnating substances diffuse through 
such a medium and to what extent an antiseptic 
or germicidal zone is thus created. 

Figures 1 and 2, show in a striking way the 
marked inhibitory power of catgut impregnated 
with potassium mercuric iodide as compared 
with iodized catgut. The lighter areas about the 
imbedded sutures represent zones of no bacterial 
growth, while the darker portions in the plates 
are masses of staphylococcus colonies. It should 
further be remembered, as has been shown in 
Experiment 6, that in the case of the former 
sutures the inhibiting action is truly germicidal, 
while in the case of iodized sutures the action at 
most is only antiseptic. It seems particularly 
significant that the potassium mercuric iodide 
can diffuse and exert an inhibitory action to such 
an extent through a medium as dense as agar. 
Iodine, on the other hand, has only a slight 
diffusibility. 

If this experiment can be considered as a cri- 
terion of the conditions obtaining about a suture 
imbedded in human tissues, it is evident that 
catgut sutures, impregnated with potassium 
mercuric iodide, protect the tissues against 
bacterial infection to a much greater degree than 
do the’usual iodized sutures. 


DISCUSSION 
Experiments 1 and 2 demonstrate that the 
process of impregnating catgut sutures with 
potassium mercuric iodide renders them sterile, 
and the efficacy of the method is attested by 
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Experiment 3, which shows that even when such 


sutures are preserved and handled with entire 
neglect of aseptic precautions they remain sterile. 
In Experiments 3, 4, and 5 the results prove that 
sutures impregnated with potassium mercuric 
iodide have sufficient inhibitory power to prevent 
the growth of staphylococcus pyogenes aureus 
and even of the sporulating bacillus subtilis, 
while the ordinary iodized sutures have little 
or no such action (one suture out of 64 inhibited 
both the staphylococcus and bacillus subtilis, but 
failed to kill them). Experiment 6 shows fur her 
that this inhibiting action of potassium mercuric 
iodide is not merely bacteriostatic but is truly 
germicidal. 
CONCLUSIONS 

1. Potassium mercuric iodide is an improve- 
ment over iodine for the impregnation of suture 
materials in so far as their physical properties are 
concerned (z). 

2. Sutures impregnated with potassium mer- 
curic iodide possess a decidedly greater in- 


hibiting power on the growth of bacteria than do 
sutures impregnated in the usual way with 
iodine. 

3. The inhibiting action of potassium mercuric 
iodide sutures is a germicidal one. 
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